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M.Sc. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

SECOND SEMESTER
COMPUTER TECHNOLOGY

XCS 122 — ANALYTICAL GEOMETRY AND REAL AND
COMPLEX ANALYSIS

(COMMON TO IT/SW)
(REGULATIQNS 2007)
. (Also applicable to Reéulations 2009)
Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
z g6

1. Evaluate I J‘ rdrds .
o 0

—~
ava?oxt

2. Shade the region of integration j.J_J.dxdyA
0 Jax-o*

3. Find a unit normal vector to the surface x°y + 2xz° = 8 at
the point (1, 0, 2)
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11.

12.

Determine whether F = (2xy+2%) 1 + 2% +3x2%k i

conservative force field.

Find the angle between the planes 2x-y+2z+8=0

x+y+22-12=0.

Find the equation of the sphere of center at (1, 2, 3)

touching a plane at (2, 1, 3).

Test the analyticity of the function w=sinz.

State the orthogonal property of-an analytic function.

State Cauchy's integral formula.

dz

(z-3)
PART B — (5 x 16 = 80 marks)

(a) (1) Evaluate H xv(x+y)dydx over the

Evaluate | where Cis the circle | Z | = 1.
c

between y = x* and y = x.

@iy Chgnge the ordeér of integration and eval

Or
13T ,/1, r‘j\j

® ) Evaluate | | dxdydz
0 0

: [ !
(i) Evaluate m’ dxdydz, where V is the |

region of space (tetrahedron) formed by p!
x=0,y=0,2=0and 2x+3y+4z=12.

(@) (1) Prove
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(a)

®)

F = (y* cosx + 2%} +(2ysin x - 4)] + 3x2*

is irrotational and find its scalar potential. (8)

(i) Find IF‘ -dr where
C
F= 2y +3) i+ xzf +{yz— x))} along the line
Jjoining the points (0, 0, 0) to (2, 1, 1). ®)
Or

Verify stokes theorem for F =(x+y*) ~2x3)

taken around the rectangle bounded by lines

x=*a;y=0y=b. (16)

y+l =z-1

1 -2

3x-3z-5=0 =bx+4y-z="7 are coplanar

and find the equation of the plane which

contains them. 8)

(i) Find-the length and equations of the shortest
distance between the lines

x-3_y-5_=2-17
=22 and
1 -2 1 7

and

() Show that the lines 1%1 -

8)
Or

(i) Find the equation of the sphere passing
through the points (1, 1, -1), (-5, 4, 2), (0, 2, 3)
and having its center on the plane

3x+4y+22=6). @)
(i) Find the equation of the tangent planes to the
sphere x*+3y? +2°-2x-4y-62-2 = 0
which is parallel to the plane
2x-y+2z+1=0 (8)
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f(2) is analytic.
(i) Find the analytic function whose imagi
part is given by v = e*(xsiny + ycosy).
Or

(®) () Find the analytic fnction whose real pa
__ sin2x
cosh 2y — cos2x

(i) Find  the constant  “a”  so
u(x, ¥) = ax? — ¥* + xy is harmonic.
" sin ° + coszz’
15. (a) () Evaluate lm dz, where
1Z|=3.

Ik S
(z+2)(z+3)
valid in the region | Z |< 2.

(i) Expand f(z)= as a Taylor s

Or
(b) Provethat
s x* 7
X ge=—"_ a»b>0.
-[(x2+a2)(x2+b2) T avb azo>
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